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(54) *W«eNfc**«lliaroflis&ff>i5*«fei5±«8B 



(57) Hft] 

*5SWtt, SSt#3tS (6 6) ftt^ftfcfcffi (6 0) 

tf, ftMJB (6 0) CDK (6 2) ©TS (6 8) «-* 
S (4 8) ±(cffiH^Je)$tl§. MBBSffl (4 8) ictt 
3^>*)V (4 0) fcL,T©?W»S«t5nT$3t>. MS 
(4 0) f*giC}4, ©3l£[CcfcD»& (6 0) 

*#«a*«'«©ff (7 o) iwtsns. wife (6 

0) Hu *«IJfi*6**iai*IBTTB1ISnfc*»:< 

tt>i^o«« (50) s^uT«a«Km»i3n*. 

(7 0) H, K (6 2) fc±OfiHan&MBl*rti 

(6 4) t?v>*)V (4 0) i<omtaa«t»*sn 
^i^tK (6 2) -£wa$-&^^<, n)vxmwn*& 




[#fFtt*©*M] 

[»**i ] wimm (ee) (6 0, 112) ©as 

WiP^fJjot, 'M< HlOOf t^/V (4 0, 8 8, 1 2 2) ^ 

nmLr^^mm (4 8, 8 2, 128) jitc, 4hhub (6 0, 11 2) ( 

6 2) ©Tffi (6 8) «S»§l$ixT4fc«ftJ&S^ ffi*^ (7 0) «s»Sc$^ 
^o£MS (60, 112) fr'Jrft < thl 0©tS (44, 50; 100, 12 
6) *^UT*«»t^* + = ^^*n5#ja©»feEF«fefc*SV^, K (6 2) 
©Tffi (6 8) E^i^JfSr kKZQWgZti* &£U/-£fcliWk 
(6 2) jjs, 7KT^*H©^PicJ;i9*fct4®^V^lcJ;U«c7U4^b^ 

[ft** 2] mmm (6 2) &&mi£zm*im&. *A>xwm-vm*.is 
[3***3] *?ria#w«a (eo) £#e&«>-t-;5©ir, w^p^^b 

(12, 8 4) ©IMP (4 8, 8 2) £ftffl-f 3 r £#«£-f3»3ft* 1 £fc 
SI 2 |B«©SI5e^jSfe 0 

[ft** 4] ffrtEfllifS (6 0, 112) il, £ (6 2) ©TB^^ISIS: 
HTTtfJJlfcSS (SO. 1 0 0, 1 2 6) £^LT, ^>^/V (4 0, 

8 8, 122) <Djjfa\z.mn.mc**v~>7£K%^t*mmk^%m^i 

~ 3 ©Vvf 1 *f2«©SJS*fe 

[ft** 5] KiaartSB (6 4) {csaiE u st ) asjssftsK m^ste^ 

frftfrfta r £ t-f 5 If ** 1 ~4 ©v vf 1 *fBifft©9J£*-?fe 

[ft**6] M©ft^/K4 0, 8 8, 1 2 2) ^tL, II (6 
8) SrHiB$*S'<<£E^^4fc{4m«-'^^Srfi*S*-5^^ (7 0) 
tr«Df+^A' (4 0, 8 8, 1 2 2) T'^^t^^^tbS r. £ ff 5 

»** i ~ 5 ©^-r n*» i *ib*©sij£^o 

[ft**7] Sfroft>^^ (4 0, 8 8, 1 2 2) £*L, KB (6 
8) «rMffl**S^<ffi*36*fcH:*«/^^*JI!*S*«^^ (7 0, 9 8 
) a*, a^Sitfcffl^ro^+v^ifcttflESfcw^+v^ (4 0, 8 8, 12 
2 ) TSftRttfcSMiiSft* r £ £«f* t-f 5 it ** 1 ~ 5 ©vvf 1 *ffB«© 
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[»#*8] mw<Dmnc£*)iimtom# die) sa\ 

(1 16) SrBm-r5^fc*«r«i:-t-«»**l~7©v^^ 

i mtmmi&um, 

hmwoi immrn tee) Roana ceo, ii2) (om^M-m^z 

ft^gST&oT, (4 0, 8 8, 1 2 2) fcfltaifcSIR (3 

4, 8 6) ^tU » (6 0, 1 1 2) a*, ^®flf (6 2) CDTffi (6 8) ^ 
M (3 4, 8 6) ©ffl (4 9, 8 5, 1 2 8 ) iiti-fig-f £ £ 5 | C LTSS* 

T-^^Ki&o -CflE#36 (7 0) ft»^S*a^a (5 6) i, « ( 
6 0, 112) ro«jsttt*** = :^&*Tfc5SSl1!ffi (4 4) t^K^h 

««ffliJSgfit*5^r, '>fc< tfc 10»^2iS (5 0, 1 0 0, 1 2 6) 
^, fufElRl** (4 4) A^bft^ (4 0, 8 8, 1 2 2) ^fri-KBI 

[ft^iiio] ^jem(7o) tt$LZikximttmim*faz.-fz%#i 

, SsitWEfcfl (7 0) Sr^^««-c?Ji*$-ti:TR (6 2) »TB (6 8) £ 

(70) mm-tz^m (5 6, 5 8) awfeft-c^ 

[lf*«l 1] MlBJS2S« (5 0) f±, HISS (4 4) ^CJSl^© 
f^l^/v (40) »«lcSflB$tiTV^5r t^r#©i:i-2>»*ll9*fci±l 0 

[f»*Ifl 2] BUlB«2Sffi (5 0) ft, (4 0) ©mJlBH 1 

«« (44) a^itv^s^^a^ic&ifflLTv^ri^mii-sif^i 
i ia*©«ss«„ 

[tt#I13] llflfB^V^ (12 2) (4, jffiGffilWf (4 4) frb 
JtV^WiWUaS, # (1 1 8, 12 0) M-tT#tOft^(13 0, 1 
3 2) fcSHgiSft-Ctfr), Rfr^^ (1 3 0, 1 3 2) £^LTMM£ (F t 
, F 2 ) *{^U*fcH*Wr#5^fctW«i:i-5l»*89~l 2<ov^f*L*> 

i mmmmmmw* 

[IMH141 #ftOf+^/V (4 0, 8 8, 1 2 2) ^*iiIS« (3 
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4, 8 6, 110) (CgaB^lxTV^r fc?r#mt-f-5tl*3S9~l 3©^fjl 

tf>l*!E*©«iJ£|!§ft 

[«M15] tfJfEffl£(3 4, 8 6) ±CW?n^yh (12, 
8 4) aSB**nr*S9, «W^o^ 3 L^5 S 'h©jS«B (4 8, 8 2) fcfigHn 

(4 9, 8 8) !»K^tfei^rv^5ii:*Wft^:•r5ll^*fll9~l4lOV^•fi^*»l 

[ft**16] BtJfa=f^^/V (4 0, 8 8, 1 2 2) OftMff (x) it 
1 OfimHT, »*L<i45MinKTt ; fe5itSr#mi-rStt*Tl9~l 5© 

[«**17] IWB^HRWW^n^a^y h (12, 8 4) TV- 

b (10, 8 0) KE*§nrv^5^i:ftW«i:i-5|||*8l4~l 6©v^m 
3> 1 fllSfjroSISSft 

[3***18] ffifB^u — b (12, 8 0) tt#S«je*:WL.-rv^5rt 

£#®ti-53»**i 7ta««aij^gg 0 

[3***19] tulB^l— h (10) (4, ffig (3 6) t, J£S 
(3 2) i£#U V^B^l" (12) tfffia (3 6) (rgBS^^, * 
Wlttft^ (4 0) ^BB^ixfcSS (3 4) j£5 (3 2) 

fi, f-^r^/v (4 0) tciic^iSfe^^A- (3 8) ^igitt^rv^sr t 

£#mt-f3§t**i 8ia«©»j5esn. 

[»*J2 0] HflfflSS (3 4, 8 6) ti&m (3 2) |rg#$ixT*5!9 
, m&M (3 2) (4, ^V^A- (4 0, 8 8, 1 2 2) irffi CTV^Sirg^ 
V^A- (3 8) *«^fc3t^/^-^figBr«**m-C^$*tfclo£Jl±© 

ii j f)45:i ^#mti-5ff ** i~i9 ©vvf ftfr 1 *iE«©ffliJ5£gft 

[ft**2 1] ffift&m (3 2) tetf^^VH^RtJttttkftSrt 

1 1- 5 5**il 2 0 IS«»aiM«o 
[3***22] msm&f-W** (38) ft, 1 0~40/zm, 
<S*^2 OjimOH (b a ) ^L-CV^it^#«t1-55***l 9~2 1© 

[3***2 3] Hfj|H1i« (5 0) f±£« (3 4) COTffiJ:*fcttl£S (3 
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2) <Dmm±\cnm£hx^?> ztzmmt-r sm&mi 9~2 201^^1 

[!Mff2 4] tfltaSS (5 0) f4, -ffl©S^^2 0~6 0^m, 
L < «jsj 4 0 u m<DjE^Xh6 Z b b "T 5 ft** 2 3 IS«©ffliJSSBo 

[»*3i2 5] tfitaas (50) (52) ^ g 

« (3 4) b&m (3 2) troBBteH^tbTVSrtSrl**.!:-*- Sf**«2 3 
£fci42 4fB«««iJ/£gie„ 

[ft*lf2 6] ffj|a*frh7y^ (5 2) (4, 5~30/tm. »£L<i4 
(b x ) Sr=frL-C^5ri:&«r«fci-5ai*«2 5iBa»SfflfiS 

Bo 

[f»*«2 7] 51^t3!&*LT^4'>*< tfcffiS (3 6) , fif (3 2 
) SfcttSR (3 4) (4, ^5^7^, 4<9PL<S4, JKy^^/M^^yi/ 
-b (PMMA) , ->?a-y, PTFE, *fci4«H1Sk 4 9 

-rSff 3fc* 1 9 ~ 2 6 ©v vf ^ 1 «IE*0>SIJ£$IH. 

[3***2 8] ffJWBSfi (3 4, 8 6) (4, 2~4 0yim, »^L<i4^ 
5/im©SJ?«rWt-5rtS:#»t-r5iS5ft*l 9~2 7 ©V^tt^ 1 *fe«© 

[it *ii 2 9 ] mmmm (34, se) }4~>- h a»e>* o , h tea 

»©ft^/v (4 0. 8 8) 7)SHy/WL©«ffiU;:jlM£^T^3ri£#® 
i -t-SMNfS 9-28 co^-f i gtfa«©SJ5£iiB. 

[!»*I13 0] ffjfBSS (8 6) !4^V-h (8 0) ©Tffi±^IBg£*L 

, -fv-V (8 0) tttMScoKy^JL^W^o^a^y b (8 4) tLtf 
jaS*VCfcD, RW^n^a^s' h (8 4) ©figB (8 2) (4, ^^V^/V ( 
8 8) tfUbLXWmZiiX^zmm (8 6) KJ:0#j«iS*L-a^a::i:*«* 
b i-5W*«2 9lE«©i!Sgft 

MM3 1] tuESffi (8 6) ft^u—h (3 6) ©Tffi±l::lSB£;ix 
, 7V-h (36) {CftHS© K';^?L/5W-Y^ndf^.-<y h (12) b LXJ& 
fSLZtlXtSiO, Rv^i'P^y h©j!gg|5 (4 8) OIL (4 9) (4, S« (3 
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4) <D<f-^-y*jv (4 0) (D<p>b$;&t>"$:Z>Z-b\c£.<9B)8,£KX^?>Z. b^m 

[«M3 2] mw/mfe^-vY (90) a*Kitp>*vc*5!>, saw*/ 

aSasyh (8 0) Bft^ (9 2, 1 2 4) £r#U Sft^ (9 2, 
124)HiS(86, 110) OTffltl^oT||PLTj3!l, i9»og#$ix 
ftft^(8 8, 1 2 2) fc»iILa^Tffifc#LT*>-/V£;h,5 ±5fcL 
TlS (8 6, 110) ©Tffi^fiS**"T?t, (9 2, 1 2 4) WP 

&< itiooti (ioo, 12 6) fc*La»oAfflKfcj!BB£ftfciJ>fc< t 

Uo«^-;t/^t^ (9 6> 1 3 0, 1 3 2) (CiSgfT-^Sr t£# 

«ti-5f»*fli 4~i 8»^T^i3SEa®ao^sa 

[»*S3 3] itufH^V^ (124) tt, #(118, 12 0) 

xmwv-^-r^^^^/v (130, 132) (cji^^^sit^^mti- 
5it*ii3 2fsa©«^m 

[f»*II 3 4 ] tuwa^ V-\ (80) So J; lf8E#/S|)£a- V \ (90) 
*llV''^«fT$*^oteB*ft't5«fi 1 3--y h (10 4) asKJtfcttrv^i 



[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

-hiBJ855;©#ifc:j8 £0gB!i ^H#fFDE 197 12 309 A 1 KM 
[0 0 0 4] 

»*JK*0«/h«iByiItt, WfctfBHB&tiMffWJKWO 9 7/0 5 9 2 2 KB* 
[0 0 0 5] 

ft, -jttfc:, «ftiKtfc3lN-5i:tKa<-«asitfi**/<-i-5Kilfrr, £ 



-7- 



£5„ SUStt, «S_h(c6<«oTv^lci§^V I cv^cfe, SWBKSsfi" 
[0 0 0 6] 

_h!B ^BWfFD E197 12 3 0 9 A 1 KH;S3;h,fc*/h«ffiia?!l© 
[0 0 0 7] 

V^fc^S^y^-^^^ (Patch Clamp) £ 5 ftffi©8»?>, JlffiS: 

ffiV^ct"^-/ b-CWa^K^I-tSr tfi^ib^T^a (US-Z "NATURE", vol. 26 
0 (g?7 9 9~8 0 II, 1 9 7 6^) #1) „ L-frL-tifchs ^yf? 7 

fc, ffl^Stst-tt^LT^a^ib-efcao L^WeaJfc, ^-yf^y^tv 

&T«g£ftai^5^ft£*LT^a„ 
[0 0 0 8] 

[0 0 0 9] 



##ttffi (cell-attached configuration) J d>f>V\fc>»$>5 r^HJ^ffi (whole 
cell configuration) J i^/l'$ftfcII*JEli:»§l'*-3 £ £ J; 

[0 0 10] 

[0 0 1 1 ] 
[0 0 12] 

**, »l««*»fo^>'*A'<o*lflll!:|IIHItli-c-CE«i-5^i:KJ:9fe«S 
ft3» 

[0 0 13] 



[0 0 14] 

fcl!iJ:t), ||*«?Ltt*>o1tft»fcffiSK*t©4:i-a^4:as-e#6. 

«*1"5^S^< LT, £i:aiKSaiE£aijrc#3 0 m<DBMb LT, ®$IW© 
[0 0 15] 

[0 0 16] 

hVyHWfFDE 197 12 309 A l l£<fc<5gE£n©iE?iJf4, ^HIScoiiK'" 

BTI6T?&5©tc*fU *3SW4, a«artSI]t*s«tt«|ilJ6^ai^©W*Srfi : *5 r. 

t*s-e#5 0 r©aW(4, Krtte*»^1-3££K:J:"J*fc»tej^£fta 6 
[0 0 17] 

; gmo) ®KBij, &£tf#*©«tco^Tfi]ific3;fc 
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w<D±Mm?mmmimvr^6 0 ^mmmn, fit, %±Mt^~ 

[0 0 18] 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

©*i«aKWIIII*l»-crv^5iWft^u-cit«fi9l!:^^'Y=.>'^s*L5. rroaft 

[0 0 2 5] 
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L^oAffif;: ± <9 &&<DWi JgffcBK mM£tl& itBJBrtSB ir t © 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

Mfrttfr^gm^tiSo r©g^©fc&, ^^^-twSr2ow±©iiig5 : -r^ 

[0 0 2 9] 
[0 0 3 0] 
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[0 0 3 1] 

m^^mmmmxn., »#t«i^#5rt, *s±v]ee*iso^^ii* 

[0 0 3 2] 

7t?hK)) £iliK«J&KN$U SotMlttl (whole-attached configu 
ration) "Ct> * Jf^-^mWX^ 5 J; 5 fcRtH-5©aWS U\, 
[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

«-C#, r©fc#, |HID«aftttfflLr^ro»fi(oaS*i«l!iaBKff!te*.5t 
[0 0 3 8] 
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[0 0 3 9] 

[0 0 4 0] 
[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 
[0 0 4 4] 

V\ 

[0 0 4 5] 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

*/\s&m>ttcMm&]fm it* 9 , mrta^ ^ ^/n-® caMft y^/i^js 

[0 0 4 9] 

[0 0 5 0] 

[0 0 5 1] 
[0 0 5 2] 

[0 0 5 3] 

»ilS^-r>'*A'tt, 1 0-4 0 Mm, #*L,<BJie2 0/imOltttSrt 
[0 0 5 4] 

ft^SWt lOMmHT, »*L<H:5|im£JlT©(BSr^ri-5rt^ 
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[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

(3£esusu ^vf-sy^ vyy -*?^) Kx&m 

[0 0 5 8] 

Stlti, -ktf^jLfc^Mt LT, -iawfl:$/jS2 0~6 0 
[0 0 5 9] 

©BHBfcSi <o tttt 6 r £ tc i 9 frfc 5 r t So «f» MScoTffitclt 9 ftrt 5 

[0 0 6 0] 
[0 0 6 1 ] 
[0 0 6 2] 

«*©Ji«, Mxti^y^^y^, tf-frtZt V ls—b (PMMA) , 



f /j3-V, PTFE, jK3>f5K, *fcttMHBm#l:i5!f9^, t?5y^tt 
[0 0 6 3] 

tbSo £©#£\ S« (f-h) 14, 2~4 0/ t m©IH, jfSL< ttifi 5 /xmCO 
[0 0 6 4] 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

$ *Wi'>& < £ t> 1 o© * - 5 -Tiv^ * "lUfeX'h So 

[0 0 6 8] 

[0 0 6 9] 
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[0 0 7 0] 

^©@W©fc&, Sl«tA#t-|5flJI©ItlSf^v-F (V^^S, r 
9 , r3 8 30 *«5fe«Jt«fflT?^So 

^ft&tt, f-*r>*fl> (?L) ^«»tfetbfc^-h*ft-^LTj£*e^-/i^nia± 

v\ 

[0 0 7 1] 

?Lrtro#<©fl*©j»Jia©J||3eaSafitt«jK:fT4fcn5. ABE/aga= y hfi, 
[0 0 7 2] 

art *fcn«art^f*»»)t^s^5 r t s 0 

[0 0 7 3] 
[0 0 7 4] 

T?t Sflftt-Cfc < , *ISBfl©tSffl?riiKL*v^©«a^t-fc^T-t 5 r t it 
[0 0 7 5] 

Ml 

El l~g]4ir*5V^r > #iS#^-i OiiTV— h£r;^-!- 0 ztV— MoroSH 



LTV>5„ TV-MOtCtt, f]x.a8X12 = 96a©W?n^^H 
[0 0 7 6] 

[0 0 7 7] 

aut&frfc 5 g mx-mm,?- ? -^e>^-/v 1 6 #Rit e>*vc*s 5 . 

;H 6 f 1 "— ?y-(y2 2 2^T*Mti ! TV^ 0 

[0 0 7 8] 

Kyfrf^SftS. Sfr^-5-t^v ? ^-^2 4^ffli-Srtiri>9, 
(ifla^i-l, itti-l^^M^p^HS (pulse-shaped function of time) t LT> 
[0 0 7 9] 

iCOg^cDfc*, 0Jtfr7°7^2 6(4, -^-f ^ ti^^y h 1 2<D&UX<D^^ 
jMSiSsh/T^S. ^TroW^n*^? h 1 2 |H|HI DAff^Jp^ fe^S^t 

4 pre, t>*«)flij«snfcAffijaKiesfy v^sna. L-a»ueas&, 

-f^p + a'ty h l 2flSfl*©AffifcJ;0»l&iS*i,S#3-K:HU mm?-**** 
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[0 0 8 0] 
[0 0 8 1] 

JifcSfU Wv^-yi3 6(t #V*?-A'*jr*V (PMMA) T*# 

[0 0 8 2] 

j£gB4 8©lP4 9(C3giiLTV^5o W ? o ^ ^ v V 1 2 cDTlSM-iiRW^ 
[0 0 8 3] 

PJtt V^t >y a 2 <r>TW&K\ijm 4 8 &&j&rz>y 7 y^m± ?*>a 
ymm £ to.x» <o , i7 7 /wa-fe * ~> 3 yi: fiM p 4 9 #r rt b tix ^ 5 

[0 0 8 4] 
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113 2 t«3 4 t©rati»Siifc3-Ki||5 2lcgSR$tbTV^S 0 U - KM 
5 2i4, MiiflS5 0t-fc TOJ, ^#*fct4£>o£^f;:i<9K£3 4© 

[0 0 8 5] 

tS4 6, 5 oit, m/mtm (A g /A g ci) d^^s 0 i©^©«« 

[0 0 8 6] 

M1S4 6, soffit SJEU^sSIS^ixS. SffiSIStMffL-t 
, «m»ffiI st ^^2^-$^;V5 4§r^L-t^$ti5„ r^Si, H4£#JS 

[0 0 8 7] 

©««1 2^gHB$ixr*Di9, ft^BidftO. l~10mmOW, »*L<i± 
[0 0 8 8] 

Rfj^ir^a^ 2©ffi«F*3©W^P^-<;y hi 2 li, ^±1^»^Wt 
&£5<£5i^ Jftl~9mm, L<i4* < ]7mm©rtftlJ^ : Sr 5r^-r5» Si£ 
ftV^4 0©rt«*Ix(41 Oum&,T, »*L<S45#mWTT'&3« 
[0 0 8 9] 

a^^^ h7y^5 2}4, 5~3 0 urn, £?£L<{4»1 0 u m©i|>g b 
1"5 o Hi5 0lt ±**>b5.fc¥fflH-C, -ia#2 0~6 Oftnu »*t<!4 
$J4 0 /im©ft$^^ri-5E^^tH-5©*W*bV\ jS8g^-\->^3 8 
tt, 10~40mhi, ff*L<tt*5l2 0^in©(Bb 2 S:*-f5 <> 
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[0 0 9 0] 

3£te 3 4 -tf£t>hy A f^J* (4> 2-40/im, L< \SM 5 /t m©ff$£vfr 
[0 0 9 1] 

M 0 08tlf^5)Cv>f ? n ^a'iy H 2 OH 1 
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